Increased neurotransmitter biosynthesis in phenylketonuria induced by phenylalanine restriction or by supplementation of unrestricted diet with large amounts of tyrosine.
Seven phenylketonuria (PKU) patients aged 15-24 years were allowed unrestricted diet for 3 weeks. Three of these patients performed well on unrestricted diet according to visual reaction time variability (RTv 50-100 ms) and did not show significant changes when returning to the phenylalanine-restricted diet (RTv 70-100 ms). Neither did the concentrations of homovanillic acid (HVA) and 5-hydroxyindoleacetic acid (5-HIAA) in cerebrospinal fluid (CSF) change significantly. Four of the patients, however, performed rather poorly (RTv 120-220 ms) on unrestricted diet and improved significantly (P less than 0.03) when the diet was restored (RTv 70-150 ms). The improvements were accompanied by significant (P less than 0.01 and P less than 0.02) increases (mean 52% and 109%) in CSF levels of HVA and 5-HIAA. Five PKU patients aged 15-23 years were allowed unrestricted diet or unrestricted diet supplemented with various amounts of tyrosine (106-194 mg/kg per 24 h). Two of these patients performed very well on unrestricted diet (RTv 60 ms) and showed little change when the unrestricted diet was supplemented with tyrosine (RTv 70 ms and 80 ms). The three other patients, who performed rather poorly (RTv 120-220 ms), improved significantly (P less than 0.03) when the unrestricted diet was supplemented with tyrosine (RTv 70-140 ms). HVA in CSF increased significantly (P less than 0.01) with the tyrosine supplement when the amount exceeded a threshold of approximately 80 mg/kg per 24 h.(ABSTRACT TRUNCATED AT 250 WORDS)